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DISK DEVICE 



TECHNICAL FIELD 
The present invention relates to the improvement of a 
disk device, which splits disk housing sections housing a 
plurality of disks therein and moves a drive unit playing a 
disk to a space formed between the split disk housing sections, 
to play a disk. 

BACKGROUND ART 

Conventionally, there has been widely used a disk device 
which is installed with a magazine for housing disks and in 
whichadisk taken out from the magazine is automatically played. 
Such a disk device is excellent in operability since the disks 
do not have to be inserted or ejected one by one every time 
when playing the disk. 

However, it is required that the magazine attached or 
detached with respect to the device be strong enough to protect 
a plurality of disks held therein when taking out the magazine 
to the outside . Therefore, the walls of the magazine main body 
are thick, and as a result the sizes of the magazine itself 
and the entire device for installing the magazine are large. 
Moreover, in order to take out a tray or the like holding the 
disks inside the magazine, a guiding groove and a rail section 
are provided on an inner face of a side wall of the magazine. 



By forming such a groove and rail section, the thickness of 
the magazine side wall further increases and the gap between 
each adjacent disk holder becomes wide, whereby the height 
of the magazine increases and the size of the device for 
installing the magazine also increases. 

In addition, in order to take out a disk housed in the 
magazine and play the disk, it is necessary to provide a 
sufficient space in the device, thus the size of the device 
increases. Particularly, as in an on-board disk device or the 
like, in the case where a disk needs to be housed in a size 
of 180 x 50 (mm), which is called "DIN size", or a size of 
180 x 100 (mm), which is called "double DIN size", small-size 
disk devices are highly demanded. 

In order to deal with such demand, a disk device is 
developed in which a magazine is split, and a drive unit for 
playing a disk is provided in a space formed by splitting the 
magazine, so that the disk can be played without taking out 
the disk from the magazine (see Japanese Patent Application 
Laid-Open No . Hll-2327 53 , Japanese Patent Application 
Laid-Open No . Hll-306637 ) . Such disk device does not require 
a space for taking out and play a disk, thus the size of the 
entire device can be made small. 

Furthermore, there is proposed a disk device, in which 
a detachable magazine is not used but disk housing sections 
such as trays capable of housing a plurality of disks therein 
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are previously incorporated in the device in a stacked fashion, 
a disk inserted from a disk insertion opening is automatically 
housed in the tray, and the housed disk can be automatically 
ejected- In such a disk device, an opening, a mechanism and 
the like coping with the thickness of the magazine or attachment 
of the magazine are not required, thus a small-size device 
can be realized. Particularly, in the invention disclosed in 
Japanese Patent Application Laid-Open No. 2000-195134, trays 
are provided vertically so that they can be split as with the 
abovementioned split magazine, and a drive unit is inserted 
into the split tray, whereby a disk can be played without taking 
it out. Accordingly, further reduction in size of the device 
can be achieved. 

Incidentally, in such an on-board disk device as 
described above, the disk, which is inserted from the disk 
insertion opening, needs to be housed reliably in the disk 
housing section such as a tray, and the disk ejected from the 
disk housing section needs to be moved reliably to the disk 
insertion opening. However, for example, in the case of a 
small-size disk device in which a disk inserted from the disk 
insertion opening is caused to pass through between a turning 
table of a drive unit and a clamper and is then housed in the 
disk housing section, the pathway for movement of the disk 
between the disk insertion opening and the disk housing section 
does not necessarily form a straight line. In order to deal 
with such problem, the course of the disk can be changed by 

3 



causing the disk to abut on a guide member or the like which 
is fixed in the disk device . However, if the member for holding 
the disk on the disk housing section side is comparatively 
firm, the disk needs to be pushed in against this member, thus 
change of the course of the disk may not be enough to deal 
with this case. 

Furthermore, in the light of the resistance to vibration, 
in the above on-board disk device, the disk needs to be reliably 
housed and held in the tray which configures the disk housing 
section. Therefore, the tray is usually provided with a member 
for holding the disk, but when the trays move up and down in 
order to be split from one another, the disk may come out easily, 
thus the member in the tray may not be sufficient for holding 
the disk. At this moment, however, the disk held in the tray 
also moves due to the up-and-down movement of the tray, thus 
it is difficult to directly contact with the disk to prevent 
it from coming out of the tray. 

Therefore, in the light of the resistance to vibration, 
the disk needs to be reliably housed and held in the tray which 
configures the disk housing section. On the other hand, when 
playing or conveying the disk, the disk needs to be released 
smoothly from the tray. In order to balance securing with 
releasing of the disk and configure a device having high 
resistance to vibration, it is necessary to provide not only 
a member for holding a disk on the tray but also a plurality 
of members around the tray to guide a disk to the tray and 
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prevent the disk from coming out from the tray. However, since 
the space around the disk is narrow, it is not easy to dispose 
these members without interrupting the movement of the disk. 
Particularly, when configuring these members movably with 
respect to the disk so that the members contact with or separate 
from the disk when necessary, a drive mechanism for driving 
each member is required, thus a wider space is required and 
the members and the disk need to be synchronized with each 
other . 



DISCLOSURE OF THE INVENTION 

The present invention is, therefore, contrived in order 
to resolve the above problems of the conventional technology, 
and an object of the present invention is to provide a disk 
device which is capable of reliably guiding and housing disks 
into disk housing sections in a small required space. 

In order to achieve the abovementioned object, the 
present invention is a disk device, comprising: a swing arm 
which is provided with a drive unit for playing a disk and 
swung to insert the drive unit into a space created by splitting 
disk housing sections capable of housing a plurality of disks; 
and a drive mechanism for driving the swing arm, wherein the 
disk device further comprises a loading arm which is capable 
of being displaced between a leading position for abutting 
on a disk moving between a disk insertion position and the 
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disk housing sections and leading the disk to the disk housing 
section side or the disk insertion position, and a withdrawing 
position for withdrawing from the disk. 

In the present invention described above, the disk, which 
moves from the disk insertion position, abuts on the loading 
arm and changes the direction to the disk housing section side . 
At this moment, the disk is led by the loading arm, which is 
displaced to the leading position, to the disk housing section 
side and thus can be housed reliably in the disk housing section. 
Moreover, when playing the disk the loading arm is displaced 
to the withdrawing position, thus it does not collide with 
the disk. 

In another embodiment, the disk device is provided with 
a biasing member for biasing the loading arm to the leading 
position. 

In the abovementioned embodiment, since the loading arm 
is biased to the leading position by the biasing member, the 
disk is pushed into the disk housing section more strongly 
or pushed out to the disk insertion position. 

In another embodiment, the disk device is provided with 
a control member which transmits drive power of the drive 
mechanism to the swing arm, the control member being provided 
with loading arm driving means for driving, in accordance with 
the position thereof, the loading arm to the* leading position 
or the withdrawing position. 

In the abovementioned embodiment, since the loading arm 
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is driven by the control member for driving the swing arm, 
the mechanism can be simplified. 

In another embodiment, the control member is a single 
plate provided so as to be able to slidingly move, and the 
loading armdrivingmeans comprises a plurality of cams provided 
integrally on the control member. 

In the abovementioned embodiment, since driving of the 
plurality of members can be controlled by the cams formed 
integrally on the single plate, the number of members can be 
saved, and the transfer pathway for the drive power can be 
simplified, thus failures and the like hardly occur in the 
operation of the disk device. 

In another embodiment, the disk device has a regulating 
arm which is capable of being displaced between a regulating 
position, which is disposed between the disk housed in the 
disk housing section and the disk insertion position so as 
not to contact with the disk, and the withdrawing position 
for withdrawing f romthe diskhoused in the diskhousing section. 

In the abovementioned embodiment, when the regulating 
armis in the regulating position, the regulating arm is disposed 
between the disk housed normally in the disk housing section 
and the disk insertion position in a noncontact fashion. 
Therefore, even in a case where the disk is displaced from 
the housing position due to vibration caused when the disk 
moves along with the tray when splitting the trays, the disk 
abuts on the regulating arm and thus is prevented from coming 
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out from the disk housing section. 

In another embodiment, the disk device is provided with 
the control member, and a link mechanism which interlocks the 
control member and the regulating arm. 

In the abovementioned embodiment, the link mechanism 
can displace the regulating arm as well in accordance with 
displacement of the control member for driving the swing arm, 
thus the mechanism can be simplified and a required space can 
be saved more, compared to the case where members for driving 
the respective components are disposed. 

In another embodiment, the link mechanism has a slide 
link which is provided so as to be able to slidingly move, 
and the slide link is provided with a pressing section which 
presses the regulating arm to the withdrawing position at both 
ends of the movement direction of the slide link. 

In the abovementioned embodiment, even when slidingly 
moving the slide link to either direction, the regulating arm 
is positioned at the withdrawing position in the end of the 
direction. Therefore, in a case where the control member is 
moved in the opposite direction when playing and 
inserting/ejecting the disk, the regulating arm can be 
interlocked with the control member and withdrawn. 

In another embodiment, the regulating arm comprises a 
rod-like regulating section which stands upright in the 
vicinity of the disk when located at the regulating position 
and falls over when located at the withdrawing position. 
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In the abovementioned embodiment , since the rod-like 
regulating section is caused to stand upside down, only a small 
space is necessary and the disk can be prevented from coming 
out, and even when the regulating section abuts on the displaced 
disk at the regulating position, a recording surface is 
prevented from damage. 

In another embodiment, the disk device further comprises 
a tension arm which is capable of being displaced between an 
abutting position for abutting on an edge of any of the disks 
other than the disks played or inserted/ejected, and a 
withdrawing position for separating from the disk. 

In the abovementioned embodiment, the disk can be 
reliably prevented from coming out in any circumstances by 
combining the regulating arm, which prevents the disk from 
coming out in a noncontact fashion, and a tension arm, which 
contacts with or separates from the disk to prevent it from 
coming out. 

In another embodiment, the disk device further comprises 
a linkmechanism which places the tension armat the withdrawing 
position when the regulating arm is located at the regulating 
position, and places the tension arm at the regulating position 
when the regulating arm is located at the withdrawing position. 

In the abovementioned embodiment, when the tray and the 
disk are moved upward when splitting the disk housing sections, 
the regulating arm is located at the regulating position and 
the tension arm is located at the withdrawing position, thus 
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the upward movement of the disk can be permitted and at the 
same time the disk can be prevented from coming out of the 
disk housing section. When playing or inserting/ejecting the 
disk, the regulating arm is located at the withdrawing position 
and the tension arm is located at the abutting position, thus 
the disks other than the one to be played or inserted/ejected 
can be prevented from coming out of the disk housing sections. 

In another embodiment, a control member , which transmits 
drive power of the drive mechanism to the swing arm and drives 
the link mechanism, is provided. 

In the abovementioned embodiment, the control member 
which drives the swing arm can drive the link mechanism as 
well, thus the number of members can be reduced and the 
configuration of the disk device can be simplified. 

In another embodiment, the link mechanism has a slide 
link which is provided so as to be able to slidingly move, 
and the slide link is provided with a pressing section which 
presses the regulating arm to the withdrawing position at both 
ends of the movement direction of the slide link, and is provided 
also with a biasing section which biases the tension arm to 
the regulating position. 

In the abovementioned embodiment, even when slidingly 
moving the slide link to either direction, the regulating arm 
can be positioned at the withdrawing position in the end of 
the direction and the tension arm can be positioned at the 
regulating position, thus the configuration of the disk device 
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can be made extremely simple and the both regulating arm and 
the tension arm can be driven. 

In another embodiment, the disk device comprises: a disk 
regulating section which is provided so as to be displaceable 
between a regulating position for regulating displacement of 
a disk housed in the disk housing section and a withdrawing 
position for withdrawing from the disk housed in the disk housing 
section; and a control member, which comprises loading arm 
biasing means provided so as to be displaced by the drive 
mechanism and for biasing, in accordance with the position 
thereof, the loading arm to the leading position or the 
withdrawing position, and regulating section biasing means 
for biasing the disk regulating section to the regulating 
position or the withdrawing position. 

In the abovementioned embodiment, since the control 
member, which is displaced by the drive mechanism, can 
appropriately drive the loading arm and the disk regulating 
section, the mechanism around the disk housing section can 
be made extremely simple and a required space can be saved 
more, compared to the case where members for driving the 
respective components are disposed. 

In another embodiment, the disk regulating section 
comprises : a regulating arm which is capable of being displaced 
between a regulating position, which is disposed between a 
disk housed in the disk housing section and the disk insertion 
position, and a withdrawing position for withdrawing from the 
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disk housed in the disk housing section; a tension arm which 
is capable of being displaced between an abutting position 
for abutting on any of disks housed in the disk housing sections 
and the withdrawing position for separating from the disks; 
and a link mechanism, which is provided so as to be driven 
by the regulating section biasing means, and interlocks the 
switching between the regulating position and the withdrawing 
position of the regulating arm, and the switching between the 
abutting position and the withdrawing position of the tension 
arm. 

In the abovementioned embodiment, not only the loading 
arm but also the two types of members, i.e. the regulating 
arm and the tension arm for regulating the displacement of 
the disk, can be driven in accordance with the displacement 
of the control member, thus the mechanism can be made simpler 
and a required space can be saved more, compared to the case 
where members for driving the respective components are 
disposed. 

In another embodiment, the control member is a single 
plate provided so as to be able to slidingly move. 

In the abovementioned embodiment, the single plate is 
slidingly moved, whereby driving of the plurality of members 
can be controlled, thus the number of members can be saved 
significantly. 

In another embodiment, each of the loading arm biasing 
means and the regulating section biasing means comprises a 
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plurality of cams provided integrally on the control member. 

In the abovementioned embodiment, since driving of the 
plurality of members can be controlled by the cams formed 
integrally on the single plate, the number of members can be 
further saved, and the transfer pathway for the drive power 
can be simplified, thus failures and the like hardly occur 
in the operation of the disk device. 

According to the present invention described above, a 
disk device, which can reliably lead and house a disk into 
a disk housing section with only a small space required, can 
be provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view showing an embodiment of the disk 
device of the present invention; 

Fig. 2 is a plan view showing a state in which a disk 
shown in Fig. 1 is housed; 

Fig. 3 is a back view showing the chassis and a shift 
plate of the disk device shown in Fig. 1; 

Fig. 4 is a right side view showing the chassis and the 
shift plate of the disk device shown in Fig. 1; 

Fig. 5 is a front view showing the chassis and the shift 
plate of the disk device shown in Fig. 1; 

Fig. 6 is a plan view showing a pick arm of the disk 
device shown in Fig. 1; 

Fig. 7 is a plan view showing a state in which the pick 
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arm shown in Fig. 6 is swung; 

Fig. 8 is a plan view showing a state in which a tension 
arm of the disk device shown in Fig. 1 is withdrawn; 

Fig. 9 is a plan view showing a state in which the tension 
arm of the disk device shown in Fig. 1 holds a disk; 

Fig. 10A is a left side view showing a pick swing cam 
plate of the disk device shown in Fig. 1; 

Fig. 10B is a plan view showing the pick swing cam plate 
of the disk device shown in Fig. 1; 

Fig. 11A is a plan view showing a loading arm of the 
disk device shown in Fig. 1; 

Fig. 11B is a front view showing the loading arm of the 
disk device shown in Fig. 1; 

Fig. 12A is a left side view showing a regulating arm 
of the disk device shown in Fig. 1; 

Fig. 12B is a front view showing the regulating arm of 
the disk device shown in Fig. 1; 

Fig. 13A is a rear side view showing the tension arm 
of the disk device shown in Fig. 1; 

Fig. 13B is a plan view showing the tension arm of the 
disk device shown in Fig. 1; 

Fig. 14A is a front view showing a slide link of the 
disk device shown in Fig. 1; 

Fig. 14B is a plan view showing the slide link of the 
disk device shown in Fig. 1; 

Fig. 15A is a front view showing a housed disk in a state 
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in which the regulating arm of the disk device shown in Fig. 
1 rises up; 

Fig. 15B is a front view showing a loading roller in 
a state in which the regulating arm of the disk device shown 

in Fig. 1 rises up; 

Fig. 15C is an enlarged right side view showing a 
configuration of the loading roller and a disk guide in a state 
in which the regulating arm of the disk device shown in Fig. 
1 rises up; 

Fig. 16A is a front view showing a state in which the 
slide link of the disk device shown in Fig. 1 moves to the 
right; 

Fig. 16B is a front view showing a state in which the 
slide link of the disk device shown in Fig. 1 moves to the 
left; 

Fig. 17A is a left side view showing a link arm of the 
disk device shown in Fig. 1; 

Fig. 17B is a plan view showing the link arm of the disk 

device shown in Fig. 1; 

Fig. 18A is a side view showing a change in the angles 
of the loading arm and the link arm in accordance with the 
position of the pick swing arm of the disk device shown in 
Fig. 1; 

Figs. 18B and 18C are plan views each showing a change 
in the angles of the loading arm and the link arm in accordance 
with the position of the pick swing arm of the disk device 
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shown in Fig- 1; 

Fig. 19 is a front view showing a shutter which opens 
and closes a disk insertion opening of the disk device shown 
in Fig. 1; 

Fig. 20 is a plan view showing an ejecting arm of the 
disk device shown in Fig. 1; 

Fig. 21 is a perspective plan view showing a drive 
mechanism of the disk device shown in Fig. 1; 

Fig. 22 is a left side view showing a slide plate of 
the disk device shown in Fig. 1; 

Fig. 23A is an explanatory diagram showing a state in 
which a disk starts to be inserted in the disk device shown 
in Fig. 1; 

Fig. 23B is an explanatory diagram showing a state in 
which the disk is pulled out in the disk device shown in Fig. 

1; 

Fig. 24A is an explanatory diagram showing a state in 
which a clamper of the disk device shown in Fig. 1 is swung; 
and 

Fig. 24B is an explanatory diagram showing a state in 
which the disk is clamped in the disk device shown in Fig. 
1. 

BEST MODE FOR CARRYING OUT THE INVENTION 
Hereinafter, an embodiment ("present embodiment", 
hereinafter) of an on-board disk device to which the present 
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invention is applied is described in detail with reference 
to the drawings. It should be noted that, in the following 
descriptions of the drawings, the front face side of the disk 
device is the head side, the back face side of same is the 
rear side, and the vertical and longitudinal directions 
correspond to the directions viewed from the front face side 
of the disk device. 

[A. Entire configuration] 

The present embodiment has the following schematic 
configurations as shown in Fig. 1, Fig. 2, Fig. 8, and Fig. 
9: 

(1) A pick chassis 110, in which trays 250 capable of 
holding disks D are stacked and which can move up and down 
in a chassis 101. 

(2) A pick arm 130 which is swung to be inserted between 
split trays 250 (corresponding to the swing arm described in 
the claims) . 

(3) A drive chassis 120 which is provided on the pick 
arm 130 and comprises a drive unit (having a turning table 
123 and the like) playing the disk D. 

(4) A pick swing cam plate 138 which drives the pick 
arm 130 by slidingly moving (corresponding to the control member 
described in the claims) . 

(5) A loading arm 256 which is driven by the pick swing 
cam plate 138 (corresponding to the loading arm described in 
the claims) . 
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(6) A regulating arm 231 which is provided in the pick 
chassis 110, 

(7 ) A tension arm 115 which is provided in the pick chassis 

110. 

(8) A slide link 114 and a link arm 113 which drive the 
regulating arm 231 and the tension arm 115 respectively 
(corresponding to the link mechanism described in the claims) . 

[B. Configuration of each part] 

[1. Pick chassis (Figs. 1 through 5)] 

The pick chassis 110 is provided so as to be able to 
move up and down in the chassis 101, and is formed with a 
substantially fan-shaped gap so as not to interfere with the 
disk D and the trays 2 50 by moving up and down. The front and 
rear faces and the right and left side faces of the pick chassis 
110 are bent at a right angle from the bottom face thereof 
along the inner side faces of the chassis 101. The rear face 
(Fig. 3), right side face (Fig. 4) and front face (Fig. 5) 
of the pick chassis 110 are calked by pick elevating pins 110-1, 
2, 3 respectively. 

These pick elevating pins 110-1, 2, 3 are engaged with 
vertical pick guide grooves 101-1, 2, 5 formed in the cassis 
101. The pick elevating pins 110-1, 2, 3 are engaged with pick 
elevating cams 108-4 , 107-2, 106-2, which are step-like grooves 
or holes formed respectively on shift plates 108, 107, 106 
provided slidably on side faces of the chassis 101 . Therefore, 
by synchronous sliding movement of the shift plates 108, 107, 
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106, the pick chassis 110 moves up and down, but the mechanism 
for such configuration is omitted herein. 
[2. Pick arm (Figs. 1, 2, 6, 7)] 

As shown in Figs. 1 and 2, the pick arm 130 is attached 
to an upper part of the left bottom face of the pick chassis 
110 so as to be able to rotate freely around an axis 130-1 
as a spindle. A leading end of the pick arm 130 (opposite end 
from the axis 130-1) is provided with a hook 130-5. This hook 
130-5 is a section held on the rear face side of the pick chassis 
110 when the pick arm 130 is swung. Specifically, a holding 
section 129, which is a pair of plates in the horizontal 
direction, is fixed on a right rear corner of the pick chassis 
110 (see Fig. 20), and the hook 130-5 is held between these 
plates . 

Furthermore, on the pick arm 130, there is formed a 
connecting cam 130-2 which is a groove or a hole to which drive 
power of a pick swing arm 131 is transmitted, the pick swing 
arm 131 be described hereinafter (see Figs. 6, 7) . Moreover, 
the pick arm 130 is provided with a turning table 123, a drive 
chassis 120 having members required for playing a disk, such 
as a pick up (not shown) , a clamp arm 124 having a clamper 
125 and the like for holding the disk D between the turning 
table 123 and the clamper 125, a floating lock mechanism which 
switches between a state in which the drive chassis 120 is 
supported elastically by the pick arm 130 and a state in which 
the drive chassis 120 is fixed to the pick arm 130, and the 
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like, but detailed explanations for these components are 
omitted herein. 

[3. Pick swing arm (Figs. 2, 6, 7)] 

The pick swing arm 131 is disposed between the pick arm 
130 and the pick chassis 110 and attached to the pick chassis 
110 so as to be rotatable around an axis 131-1 engaged with 
a hole of the pick chassis 110. A roller 131-2 is rotatably 
attached to a left reverse face of the axis 131-1 of the pick 
swing arm 131. This roller 131-2 is inserted into a swinging 
cam 138-1 of a pick swing cam plate 138, which is described 
hereinafter. A two-stage roller 131-3 is attached rotatably 
to a leading end section of the pick swing arm 131. This 
two-stage roller 131-3 is inserted into the connecting cam 

130- 2 provided on the pick arm 130. 

[4. Pick swing cam plate (Figs. 6 through 10)] 
The pick swing cam plate 138 is attached to the reverse 
face of the pick chassis 110 so as to be able to slidingly 
move back and forth, as shown in Fig. 8 and Fig. 9. The roller 

131- 2 of the pick swing arm 131 is inserted into the swinging 
cam 138-1, which is a groove or a hole formed on the bottom 
face of the pick swing cam plate 138, as shown in Fig. 6 and 
Fig. 7, and the rear section of the swinging cam 138-1 is formed 
straight in an anterior-posterior direction while the front 
section of same is in the form of an arc. Therefore, when the 
pick swing cam plate 138 moves backward (direction of A) , the 
pick swing arm 131 rotates clockwise . Then, in accordance with 
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such rotation of the pick swing arm 131, the two-stage roller 
131-3 attached to the front part of the pick swing arm 131 
biases the pick arm 130 so that the pick arm 130 rotates 
counterclockwise, while moving inside the connecting cam 130-2 
formed on the pick arm 130. 

Moreover, as shown in Fig. 10, on the front section of 
a left side face 138-6, which is formed by bending the left 
end section of the pick swing cam plate 138 upward, a 
mountain-shaped cam 138-2 for controlling the rotation of the 
link arm 113 is integrated so as to protrude inward, the cam 
138-2 being described hereinafter. On the front and rear at 
an upper section of the left side face 138-6 of the pick swing 
cam plate 138, two restricting sections 138-3, 138-4 for 
controlling the loading arm 256 are integrated with the pick 
swing cam plate 138 so as to protrude inward, the restricting 
sections 138-3, 138-4 being described hereinafter. Further, 
on an upper end at the back of the left side face 138-6 of 
the pick swing cam plate 138, there is formed a lifting section 
138-7 , which is bent inward to forma step. This lifting section 
138-7 is, as shown in Fig. 1, lifts up the clamp arm 124 from 
the bottom and thereby secures a clearance for inserting the 
disk D. 

[5. Loading arm (Figs. 2, 8, 9, 11)] 

As shown in Fig. 8 and Fig. 9, the loading arm 256 is 
engaged rotatably with an axis 256-1 calked with an upper left 
section of the pick chassis 110 . The loading arm 256 is biased 
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clockwise by a spring 456 provided between the loading arm 
256 and the pick chassis 110. Further, a boss section 256-2 
and a protruding section 256-3 are formed in front of the left 
side of the loading arm 256. The boss section 256-2 and the 
protruding section 256-3 abut on the inside of the restricting 
sections 138-3, 138-4 or of the left side face 138-6 in 
accordance with sliding movement of the pick swing cam plate 
138, whereby the rotation angles of the boss section 256-2 
and the protruding section 256-3 are set (see Fig. 18). 
Furthermore, as shown in Fig. 11, on the loading arm 256, there 
is provided a guide section 256-4 in the form of substantially 
a reversed C which changes the direction of the disk D when 
the left edge of the disk D to be inserted/ejected abuts thereon 
and at the same time passes therethrough (see Fig. 1). 
[6. Regulating arm (Figs. 8, 9, 12)] 

As shown in Fig. 8 and Fig. 9, the regulating arm 231 
is pivotally supported by the front wall of the pick chassis 
110 so as to be rotatable vertically. This regulating arm 231 
has a rod-like regulating section 231-A as shown in Fig. 12, 
and is configured such that switching is performed between 
a regulating position (Fig. 8) where the regulating section 
231-A stands upright in response to the rotation of the 
regulating arm 231 and slightly stays away from the outer edge 
of the disk D inside the tray 250 to prevent the disk D to 
come out of the tray 250, and a withdrawing position (Fig. 
9) where the regulating section 231-A falls over and withdraws 
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from the disk D inside the tray 250 to secure a space for moving 
or playing the disk D. Pressing sections 114-1, 2, which are 
provided on the slide link 114 described hereinafter, contact 
with or separate from projecting sections 231-1, 2 provided 
above and below the axis of the regulating arm 231, whereby 
the above-described switching is performed. Furthermore, a 
spring 231-3, which is provided between the regulating arm 
231 and the pick chassis 110, biases the regulating arm 231 
in the direction where the regulating section 231-A stands 
upright . 

[7. Tension arm (Figs. 8, 9, 13)] 

As shown in Fig. 8 and Fig. 9, the tension arm 115 is 
a member pivotally supported on the front section of the bottom 
face of the pick chassis 110 so as to be able to rotate, and 
comprises a vertical pair of pads 115-1 which hold an edge 
of the disk D inside a tray 250 below the tray 250 which is 
the object of selection, and provides tension to the disk D 
to prevent the disk D from coming out of the tray 250. This 
tension arm 115 is biased by a spring 115-2 provided between 
the tension arm 115 and the pick chassis 110 in the direction 
in which the pads 115-1 separate from the disk D. Moreover, 
the tension arm 115 is provided with a pin 115-3 which is biased 
by a pressing nib 114-3 of the slide link 114 described 
hereinafter . 

[8. Slide link (Figs. 8, 9, 14 through 16)] 

As shown in Fig. 14 through Fig. 16, the slide link 114 
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is a member which is provided on the front wall of the pick 
chassis 110 so as to be able to slidingly move horizontally. 
This slide link 114 is biased by a spring 414 disposed between 
the slide link 114 and the pick chassis 110 so as to stand 
by at an intermediate position between both ends of the movement 
direction thereof . The pressing sections 114-1 , 2, whichpress 
the protruding sections 231-1, 2 of the regulating arm 231 
in accordance with the horizontal sliding movement of the slide 
link 114, are provided in the vicinity of the right end of 
the slide link 114. 

Specifically, as shown in Fig. 16A, when the slide link 
114 slidingly moves to the right, the lower protruding section 
231-2 is biased by the lower pressing section 114-2 and the 
regulating arm 231 rotates downward against the bias force 
of the spring 231-3, thus the regulating section 231-A enters 
a withdrawing state. On the other hand, as shown in Fig. 16B, 
when the slide link 114 slidingly moves to the left, the upper 
protruding section 231-1 is biased by the upper pressing section 
114-1 and the regulating arm 231 rotates downward against the 
bias force of the spring 231-3, thus the regulating section 
231-A enters the withdrawing state. In this manner, when the 
slide link 114 moves to either direction, the regulating section 
231-A enters the withdrawing state. 

Furthermore, as shown in Fig. 8, Fig. 9, Fig. 14, the 
inside of the slide link 114 is provided with the pressing 
nib 114-3 which biases the pin 115-3 of the tension arm 115 
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in accordance with the horizontal sliding movement of the slide 
link 114, and thereby rotates the tension arm 115 against the 
spring 115-2 toward the back to cause the pad 115-1 to contact 
with the outer edge of the disk D. This pressing nib 114-3 
has a smooth cam face which is substantially concave, biases 
the pin 115-3 at the protruding sections on both ends, and 
releases the bias of the pin 115-3 in a dent at the center. 
Further, the left end of the slide link 114 is provided with 
a groove 114-4 which is engaged with a leading end section 
113-4 of the link arm 113, which is described hereinafter. 
[9. Link arm (Figs. 8, 9, 17, 18)] 

As shown in Fig. 8, Fig. 9, Fig. 17, the link arm 113 
is attached so as to be rotatable on an axis calked with a 
disk guide plate 112 described hereinafter, wherein two bent 
sections 113-2, 3 are formed at front and back of the left 
side of the lower face which is formed in the form of 
substantially a reversed C. As shown in Fig. 18, these bent 
sections 113-2, 113-3 contact with or separate from the cam 
138-2 formed on the pick swing cam plate 138 which slidingly 
moves, thereby slidingly move the link arm 113 to the left 
or right. Moreover, as described above, a leading end section 
113-4 of the link arm 113 is engaged with the groove 114-4 
of the slide link 114 . Therefore, when the pick swing cam plate 
138 slidingly moves back and forth, the link arm 113 rotates 
and the slide link 114 slidingly moves to the right or left. 
In addition, the leading end section 113-4 of the link arm 
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113 is provided with a biasing section 113-5 which biases a 
shutter 103 describe hereinafter. 

[10. Disk guide and loading roller (Figs. 2, 15, 16)] 
As shown in Fig. 15B, Fig. 15C, and Fig. 16B, an upper 
front section of the pick chassis 110 is provided with a disk 
guide plate 112 in the form of substantially a reversed C, 
and the disk guide 230 is incorporated inside of the disk guide 
plate 112. A groove, which guides an edge of the disk D when 
the disk D is inserted or ejected, is formed in the disk guide 
230. Axis sections 230-1 are integrally formed on the right 
and left of the disk guide 230, and these right and left axis 
sections 230-1 are engaged with an elongated hole 215-1 (the 
drawing for the left side is omitted) of roller bearings 215, 
216, as shown in Fig. 15C. A bearing section 215-2 (the drawing 
for the left side is omitted) for receiving a roller axis 401-1 
protruding from the right and left of the loading roller 401 
is formed in a central section of each of the roller bearings 

215, 216. Furthermore, a spring 402 is attached to a space 
between a leading end section of each of the roller bearings 

216, 215 and an upper section of the disk guide plate 112. 
Therefore, when the disk D is inserted between the loading 
roller 401 and the disk guide 230, the loading roller 401 drops 
by the amount of the thickness of the disk D and the roller 
bearings 215, 216 rotate downward, but bias force of the spring 
402 constantly applies pressure to the loading roller 401 in 
an upward direction so that the loading roller 401 is 
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pressure-bonded to the disk D. 

In a lower section on the right side of the disk guide 
plate 112, a motor M3 is attached, and a worm 203, which is 
pressed into an axis of the motor M3, is engaged with a helical 
gear 218-1 of a helical worm 281 in which the helical gear 
218-1 and a worm gear 218-2 are integrally formed. The helical 
worm 218 is rotatably attached to an axis 316 which is provided 
upright on the disk guide plate 112 . The worm gear 218-2, which 
is formed in an upper section of the helical worm 218 , is engaged 
with a helical gear 217 which is pressed into the axis of the 
loading roller 401. Accordingly, the loading roller 401 is 
rotated in accordance with an operation of the motor M3. 

[11. Shutter (Fig. 19)] 

As shown in Fig. 19, a disk insertion opening 101-7 for 
inserting/ejecting the disk D is formed on a front face of 
the chassis 101, and this disk insertion opening 101-7 is 
provided with a shutter 103 for preventing an erroneous 
insertion of the disk D. This shutter 103 is provided with 
an axis 103-1, a pin 103-2, and two curved sections 103-3, 
and the axis 103-1 is inserted into a horizontal groove formed 
on the chassis 101 so as to be rotatable and movable in the 
horizontal direction. The pin 103-2 and the two curved sections 
103-3 are inserted into the groove so as to be able to move 
along a groove formed on the chassis 101 in a diagonal direction. 
The shutter 103 is biased by a spring 103-4 provided between 
the shutter 103 and the chassis 101, in a direction of closing 
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the disk insertion opening 101-7. 

Further, the biasing section 113-5 of the link arm 113 
abuts on a left end of the shutter 103. Therefore, when the 
shutter 103 is biased to the right by the biasing section 113-5 
in accordance with the rotation of the link arm 113, the shutter 
103 rotates around the axis 103-1 while moving to the right 
against the bias force of the spring 103-4, and opens the disk 
insertion opening 101-7. 

[12. Tray (Figs. 1, 2, 20)] 

Various known technologies can be applied to the trays 
250 in which the disks D are housed and which are split when 
playing a disk D. For example, it is considered that the trays 
250 can be provided as arc-like plates which are stacked on 
the pick chassis 110 and capable of moving up and down, a rotating 
drum cam 210 is disposed upright on the periphery of the tray 
250 as shown in Fig. 1 and Fig. 2, and nib sections which are 
provided on an edge of the tray 250 are inserted in a step-like 
groove formed on the periphery of the drum cam 210, whereby 
the tray 250 moves up and down in accordance with the rotation 
of the drum cam 210. 

As shown in Fig. 20, an ejecting arm 254 for biasing 
adiskD, whichis an object of ejection, in an ej ection direction 
is provided rotatably on the right rear side of the tray 250 
of the pick chassis 110. The ejecting arm 254 is biased in 
a direction of withdrawing from the disk D by a spring 254-1 
disposed between the ejecting arm 254 and the pick chassis 
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110. One end of a link plate 143 described hereinafter is 
connected rotatably to an end section of the ejecting arm 254. 
[13. Drive mechanism (Figs. 21, 22)] 

The abovementioned pick swing cam plate 138 can control 
the rotation of the regulating arm 231, rotation of the tension 
arm 115, rotation of the lading arm 256, and rotation of the 
pick arm 130, in accordance of the sliding movement thereof. 
As the drive mechanism for driving the pick swing cam plate 
138, various known technologies can be applied. For example, 
as shown in Fig. 21 and Fig. 22, the following configuration 
is considered in which the pick swing cam plate 138 is slidingly 
moved by a combination of a motor Ml , speed reduction mechanism, 
spur gears 111-1, 111-2, circular cam plate 104, link plate 
119, and slide plate 137 provided in the chassis 101. 
Specifically, the motor Ml as a driving source is attached 
to a left side corner at the back of the chassis 101 . The rotary 
drive power of the motor Ml is transmitted to the spur gears 
111-1, 111-2 attached rotatably onto the chassis 101, via the 
speed reduction mechanism. 

Further, the circular cam plate 104, outer periphery 
of which is formed with a gear groove, is attached to the bottom 
face of the chassis 101 so as to be able to rotate around the 
axis 104-1. A swing drive cam 104-2, which is a groove or a 
hole engaged with a roller 119-2 of the link plate 119, is 
formed on the circular cam plate 104, the roller 119-2 being 
described hereinafter. This link arm 119 is attached to an 
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upper part of the bottom face of the chassis 101 so as to be 
rotatable around an axis 119-1. One end of the link arm 119 
is provided with the roller 119-2 rotatably, and the other 
end is integrated with a pin 119-3 . The roller 119-2 is inserted 
into the swing drive mechanism 104-2. 

The slide plate 137 is provided on the left side face 
of the chassis 101 so as to be able to slidingly move back 
and forth. The pin 119-3 of the link arm 119 is connected to 
a connection hole 137-1 provided on the slide plate 137, so 
as to be able to rotate and move right and left. As shown in 
Fig. 22, the left side face of the slide plate 137 is provided 
with an abutting section 137-2 which is caused to stand 
vertically. This abutting section 137-2 abuts on the pick swing 

cam plate 138 . 

The swing drive cam 104-2 which is provided on the circular 
cam plate 104 is in the form of a continuous meander groove, 
and the roller 119-2 engaged therewith changes the distance 
to the axis 104-1 in accordance with rotation of the circular 
camplate 104, whereby the linkplate 119 is biased. Therefore, 
when the drive power of the motor Ml is transmitted to the 
circular cam plate 104 via the speed reduction mechanism and 
the spur gears 111-1, 111-2, the circular camplate 104 rotates, 
at the same time the swing drive cam 104-2 moves, and accordingly 
the roller 119-2 is biased, whereby the link arm 119 rotates. 
Then, the slide plate 137 slidingly moves due to the rotation 
of the link plate 119, thus up-and-down movement of the pick 
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swing cam plate 138 contacting with the abutting section 137-2 
is permitted and the pick swing cam plate 138 slidingly moves 
back and forth. 

Moreover, the circular cam plate 104 is provided with 
a boss 104-4 in a protruding fashion, and the link plate 143 
is rotatably provided on the bottom face on the back side of 
the chassis 101. One end of the link plate 143 is connected 
rotatably to an end section of the ejecting arm 254 . The other 
end of the link plate 143 rotates by being biased by the boss 
104-4, in accordance with rotation of the circular cam plate 
104. Specifically, when the boss 104-4 biases the 
abovementioned other end of the link plate 143 by means of 
the rotation of the circular cam plate 104, the ejecting arm 
254 rotates clockwise against the bias force of the spring 
254-1, along with the clockwise rotation of the link plate 
143, whereby the disk D is biased in the ejection direction. 
It should be noted that, in response to an input signal from 
an operation button, sensor or the like, the motors Ml, M3 
are controlled by a microcomputer operated by a predetermined 
program. 

[C. Action] 

Regarding the above-described operation of the present 
embodiment, the overview of the operation of the disk device 
is described first and then a standby state, operations of 
carrying a disk, housing the disk, swinging and inserting the 
pick arm, playing the disk, swinging and ejecting the pick 
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arm, and ejecting the disk are described sequentially. 
[1. Overview of operation (Figs. 1, 2, 23,24)] 
First, the overview of a flow of the operation of the 
disk device is described with reference. Specifically, as 
shown in Fig. 1, Fig. 23A and Fig. 23B, the disk D, which is 
inserted from the disk insertion opening 101-7, abuts on the 
guide section 256-4 of the loading arm 256 while being pulled 
into the device in accordance with rotation of the loading 
roller 401, whereby the direction of movement of the disk D 
is changed so that the disk D moves toward the tray 250, and 
at the same time the disk D is pressed against the tray 250 
side by rotation of the loading arm 256, and thus is housed 
in a selected tray 250. 

Then, at the time of playing the disk D, as shown in 
Fig. 2, Fig. 24A and Fig. 24B, the pick arm 130 is swung into 
the split tray 250 side, whereby the disk D which is placed 
on the turning table 123 of the drive chassis 120 is played. 
Thereafter, when ejecting the disk D, the pick arm 130 is swung 
out of the tray 250 and the ejecting arm 254 is rotated, whereby 
the disk D is pushed out from the tray 250. The disk D abuts 
on the guide section 256-4 of the loading arm 256, whereby 
the direction of movement of the disk D is changed so that 
the disk D moves toward the disk insertion opening 101-7 . The 
disk D then abuts on the loading roller 401 and then is ejected 
from the disk insertion opening 107-1 to the outside in 
accordance with rotation of the loading roller 401. 
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[2. Standby state] 

First, in the standby state, as shown in Fig. 18A, the 
pick swing camplate 138 is positioned at the front . Therefore, 
the front bent section 113-3 of the link arm 113 is biased 
by the cam 138-2 of the pick swing cam plate 138, whereby the 
link arm 113 rotates counterclockwise. Accordingly, the 
biasing section 113-5 of the link arm 113 biases the left end 
of the shutter 103 to the right, thus the shutter 103 rotates 
upward to open the disk insertion opening 101-7 (see Fig. 19) . 

Further, at this moment , as shown in Fig . 16A, the leading 
end section 113-4 of the link arm 113 biases the slide link 
114 to the right. Therefore, the lower pressing section 114-2 
of the slide link 114 presses the lower protruding section 
231-2 of the regulating arm 231 and the regulating arm 231 
rotates in the direction in which the regulating section 231-A 
falls over, against the bias force of the spring 231-3, thus 
the disk D is withdrawn from the disk insertion opening 101-7. 
Furthermore, as shown in Fig. 9, the pin 115-3 of the tension 
arm 115 abuts on a protruding section on the left side of the 
pressing nib 114-3 of the slide link 114, and thus rotates 
against the bias force of the spring 115-2, and the pad 115-1 
applies tension to the disk D (if already housed) below the 
disk insertion opening 101-7 so that the disk D does not come 
out of the tray 250. 

On the other hand, as shown in Fig. 18A, the boss section 
256-2 of the loading arm 256 abuts on the left side face 138-6 
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of the pick swing cam plate 138 , and thus is rotated clockwise 
by the bias force of the spring 456. Therefore, the guide 
section 256-4 of the loading arm 256 is positioned on the tray 
250 side . Moreover, the lifting section 138-7 of the pick swing 
cam plate 138 lifts up the clamp arm 124 from the bottom and 
thereby secures a clearance for inserting the disk between 
the turning table 123 and the clamper 125. 
[3. Inserting the disk] 

In the above-described state, when the disk D is inserted 
into the disk insertion opening 101-7, the disk D is detected 
by a sensor (not shown) and the motor M3 is operated, thus 
the loading roller 401 rotates, whereby the disk D is pulled 
into between the loading roller 401 and the disk guide 230. 
As shown in Fig. 23A and Fig. 23B, the disk D passes through 
between the clamper 125 withdrawing upward and the turning 
table 123 therebelow. Then, as shown in Fig. 1, the disk D 
moves toward the back to abut on a guide section 134 of the 
loading arm 256, thereby changes the direction of the disk 
D, and is guided diagonally in the upper right direction when 
viewed two-dimensionally . Thereafter, the disk D separates 
from the loading roller 401, and the guide section 134 of the 
loading arm 256 pushes the disk D to the tray 250 side by means 
of the bias force of the spring 456, whereby the disk D is 
housed in the tray 250. When housing of the disk D is detected 
by the sensor, the loading roller 401 stops. 

[4. Swinging and inserting the pick arm] 
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Next, the operation of swinging the pick arm 130 into 
the split tray 250 side is described. Specifically, when the 
trays 250 above and below a selected tray 250 are split and 
withdrawn, the circular cam plate 104, which is rotated by 
the activation o the motor Ml, rotates the ring gear 105 and 
moves the slide plate 137 backward, whereby the pick swing 
camplate 138 starts to slidingly move backward. Consequently, 
as shown in Fig. 18B, the boss section 256-2 of the loading 
arm 256 is biased by the restricting section 138-4 of the pick 
swing cam plate 138 and the loading arm 256 rotates 
counterclockwise against the bias force of the spring 456, 
thus the guide section 256-4 of the loading arm withdraws from 
the disk D moving up and down when splitting the trays. 

Simultaneously with the above operation, the bent section 
113-3 of the link arm 113 is released from the cam 138-2 of 
the pick swing cam plate 138. Accordingly, bias against the 
slide link 114 by the leading end section 113-4 of the link 
arm 113 is canceled, and the slide link 114 is brought to the 
intermediate position by the bias force of the spring 414. 
Consequently, as shown in Fig. 15A and Fig. 15B, the pressing 
section 114-2 of the slide link 114 cancels the pressing action 
of the regulating arm 231 against the protruding section 231-2, 
thus the regulating arm 231 is rotated by the bias force of 
the spring 231-3 in a direction in which the regulating section 
231-A stands upright, to prevent the disk D moving up and down 
when splitting the trays from coming out of the tray 250. 
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Moreover, as shown in Fig, 8, the pin 115-3 of the tension 
arm 115 abuts on a dent section at the center of the pressing 
nib 114-3 of the slide link 114, thus the pad 115-1 is caused 
to withdraw by the bias force of the spring 115-2 in a direction 
of separating from the disk D (moving up and down when splitting 
the trays) below the disk insertion opening 101-7. 

In the above state, the trays 250 move up and down and 
the tray 250 housing a selected disk D is positioned. At this 
moment, in accordance with backward movement of the pick swing 
cam plate 138, the boss section 256-2 of the loading arm 256 
is removed from the restricting section 138-4 and is brought 
to the left side face 138-6. Consequently, the loading arm 
256 is rotated clockwise by the bias force of the spring 456, 
thus the edge of the selected disk D is held by the guide section 
256-4 of the loading arm 256. 

As shown in Fig. 7, the roller 131-2 of the pick swing 
arm 131 is biased by the swinging cam 138-1 during the backward 
sliding movement of the pick swing cam plate 138, thus the 
pick swing arm 131 rotates clockwise. The two-stage roller 
131-3 of the pick swing arm 131 moves along the connecting 
cam 130-2 of the pick arm 130, thus the pick arm 130 rotates 
counterclockwise. Then, as shown in Fig. 2, the hook 130-5 
at the leading end of the pick arm 130 is held by being inserted 
into the holding section 129 and then reaches a rotation end, 
the clamper 125 and the turning table 123 are brought to the 
top and bottom of the selected disk D. 
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[5. Playing the disk] 

The disk D is sandwiched by the clamper 125 and the turning 
table 123 brought in the manner described above, and floating 
lock is canceled to bring the drive chassis 120 into a floating 
state to cause the tray 250 to withdraw. Moreover, as shown 
in Fig. 18C, in accordance with the backward movement of the 
pick swing cam plate 138, the protruding section 256-3 of the 
loading arm 256 is biased by the restricting section 138-3, 
and the loading arm 256 rotate counterclockwise against the 
bias force of the spring 456, thus the guide section 256-4 
of the loading arm 256 withdraws from the disk D which is an 
object of playing. 

At this moment, the bent section 113-2 of the link arm 

113 is biased by the cam 138-2 of the pick swing cam plate 
138 and thereby rotates clockwise. Accordingly, the leading 
end section 113-4 of the link arm 113 biases the slide link 

114 to the left. Therefore, as shown in Fig. 16B, the lower 
pressing section 114-2 of the slide link 114 presses the lower 
protruding section 231-2 of the regulating arm 231 and the 
regulating arm 231 rotates against the bias force of the spring 
231-3 in a direction in which the regulating section 231-A 
falls down, thus the regulating arm 231 withdraws from the 
disk D to be played. 

On the other hand, the pin 115-3 of the tension arm 115 
is biased by a protruding section on the right side of the 
pressing nib 114-3 of the slide link 114, thus the edge of 
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a disk D below the disk D to be played is held against the 
bias force of the spring 115-2 to prevent the disk D to come 
out of the tray 250 - It should be noted that the biasing section 
113-5 of the link arm 113 cancels bias on the shutter 103 and 
the shutter 103 rotates downward to close the disk insertion 
opening 101-7 by means of the bias force of the spring 103-4, 
whereby an erroneous insertion of the disk D is prevented. 

Then, a signal of the disk D on the turning table 123 
rotated by the spindle motor is read by an optical pick up. 
After playing of the disk is ended, the tray 250 moves upward 
to hold the disk D, and floating lock is carried out and the 
clamper 125 is released from the disk D. Furthermore, when 
the pick swing cam plate 138 is moved forward by the activation 
of the motor Ml, the protruding section 256-3 of the loading 
arm 256 is removed from the restricting section 138-3 and is 
brought to the left side face 138-6 . Consequently, the loading 
arm 256 is rotated clockwise by the bias force of the spring 
456, thus the edge of the disk D is held by the guide section 
256-4 of the loading arm after playing the disk D. 
[6. Swinging and ejecting the pick arm] 

Moreover, when the pick swing cam plate 138 slidingly 
moves forward, the roller 131-2 is biased by the swinging cam 
138-1 provided on the pick swing cam plate 138, the pick swing 
arm 131 rotates counterclockwise. The two-stage roller 131-3 
of the pick swing arm 131 moves along the connecting cam 130-2 
of the pick arm 130 and the pick arm rotates 130 clockwise. 
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Accordingly, the hook 130-5 at the leading end of the pick 
arm 130 is removed from the holding section 12 9 and the clamper 
125 the turning table 123 separate from the top and bottom 
of the disk D, and the pick chassis 110 returns to the initial 
position and is then stopped. 

In the case where the played disk D is housed as it is, 
the selected tray 250 and the withdrawn tray 250 move in a 
direction of approaching each other and return to a housing 
state- When such trays 250 move up and down, the restricting 
section 138-4 of the pick swing cam plate 138 which slidingly 
moves forward biases the boss section 256-2 of the loading 
arm 256 as shown in Fig. 18B, thus the loading arm 256 rotates 
counterclockwise against the bias force of the spring 456. 
Therefore, the guide section 134 of the loading arm withdraws 
from the disk D moving up and down. 

Further, the bent section 113-2 on the rear side of the 
link arm 113 is removed from the cam 138-2 of the pick swing 
cam plate 138 by forward movement of the pick swing cam plate 
138. Accordingly, bias on the slide link 114 by the leading 
end section 113-4 of the link arm 113 is canceled and the slide 
link 114 is brought to the intermediate position by the bias 
force of the spring 414. Consequently, as shown in Fig. 15A 
and Fig. 15B, the pressing section 114-2 of the slide link 
114 cancels the pressing action of the regulating arm 231 against 
the protruding section 231-2, thus the regulating arm 231 is 
rotated by the bias force of the spring 231-3 in a direction 
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in which the regulating section 231-A stand upright , and prevent 
the disk D, which moves up and down, from coming out of the 
tray 250. 

As shown in Fig. 8, since the pin 115-3 of the tension 
arm 115 abuts on the dent section at the center of the pressing 
nib 114-3 of the slide link 114, the pad 115-1 is caused to 
withdraw by the bias force of the spring 115-2 in a direction 
of separating from the disk D below the disk insertion opening 
101-7, the disk D moving up and down. It should be noted that 
when the abovementioned stopped state is changed to the standby 
state (a state in which the disk D can be inserted/ejected), 
the pick swing cam plate 138 is caused to further move forward, 
as shown in Fig. 18A. Consequently, as described above, the 
shutter 103 opens the disk insertion opening 101-7, and the 
lifting section 138-7 of the pick swing cam plate 138 lifts 
up the clamp arm 124 from the bottom, whereby a clearance for 
inserting the disk is secured between the turning table 123 
and the clamper 125. 

[7. Ejecting the disk] 

In accordance with the forward movement of the pick swing 
cam plate 138, the front bent section 113-3 of the link arm 
113 is biased by the camp 138-2 of the pick swing cam plate 
138, whereby the link arm 113 rotates counterclockwise, as 
shown in Fig. 18A. Accordingly, the biasing section 113-5 of 
the link arm 113 biases the left end of the shutter 103 to 
the right, thus the shutter 103 rotates upward to open the 
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disk insertion opening 101-7. 

At this moment, as shown in Fig. 16A, the leading end 
section 113-4 of the link arm 113 abuts the slide link 114 
to the right. Therefore, the lower pressing section 114-2 of 
the slide link 114 presses the lower protruding section 231-2 
of the regulating arm 231, and the regulating arm 231 rotates 
against the bias force of the spring 231-3 in a direction in 
which the regulating section 231-A falls down, and withdraws 
from the disk insertion opening 101-7. 

As shown in Fig. 9, since the pin 115-3 of the tension 
arm 115 abuts on the protruding section on the left side of 
the pressing nib 114-3 of the slide link 114, and thus rotates 
against the bias force of the spring 115-2, and the pad 115-1 
applies tension to the disk D below the disk insertion opening 
101-7 to prevent the disk D from coming out of the tray 250. 

Furthermore, since the boss section 256-2 of the loading 
arm 256 abuts on the left side face 138-6 of the pick swing 
cam plate 138 and thus is rotated clockwise by the bias force 
of the spring 456. Therefore, the guide section 256-4 of the 
loading arm 256 is positioned on the tray 250 side. 

In the above-described state, if an instruction for 
ejecting the disk D positioned at the disk insertion opening 
101-7 is inputted, the motors M3, Ml are operated and the loading 
roller 401 rotates, and at the same time the ejecting arm 254 
rotates to bias the disk D. The disk D, which is pushed out 
from the tray 250, abuts on the guide section 256-4 of the 
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loading arm 256 and thereby changes the direction thereof. 
The disk D is then pushed into the loading roller 401 side 
by the bias force of the spring 456, and thus is guided to 
a lower direction when viewed two-dimensionally . Thereafter, 
the disk D is ejected from the disk insertion opening 101-7 
by the rotating loading roller 401. Meanwhile, the disk D 
passes through between the clamper 125 withdrawing upward and 
the turning table 123 therebelow. When such ejection of the 
disk D is detected by the sensor, the loading roller 401 is 
stopped . 

[D. Effect] 

According to the present embodiment described above, 
the disk D, which has moved from the position of the disk 
insertion opening 101-7, abuts on the guide section 256-4 of 
the loading arm 256 and changes the direction thereof to the 
tray 250 side. At this moment, the loading arm 256 rotates, 
whereby the disk D is led to the tray 250 side and thus housed 
reliably in the tray 250. Especially, since the loading arm 
256 is biased by the spring 456, thus the force for pushing 
into the tray 250 can be secured. The same is true for the 
case of biasing when the disk D is ejected. Furthermore, when 
playing the disk D, the loading arm 256 is rotated and the 
guide section 256-4 withdraws from the disk D, thus collision 
with the disk can be avoided. 

The regulating arm 231, which is positioned at the 
regulating position, is in a state in which the regulating 
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section 231-A stands upright and is slightly sway from the 
outer edge of the disk D (in the normal state where the disk 
D is housed completely) inside the tray 250. Therefore, the 
regulating arm 231 abuts on the outer edge of the disk D displaced 
from the tray 250 due to a vibration or the like, without 
interrupting the up-and-down movement of the disk D, and thereby 
prevents the disk D from coming out of the tray 250. 
Particularly, since the rod-like regulating section 231-A is 
caused to stand upright, the disk D can be prevented from coming 
out of the tray 250 with only a small space required, and even 
when the edge of the displaced disk D contacts with the 
regulating section 231-A at the regulating position, the a 
recording surface is prevented from damage. 

Moreover, in a state where the regulating section 231-A 
is slightly away from the edge of the disk D (in the normal 
state where the disk D is housed completely) housed inside 
the tray 250, the regulating arm 231 for regulating displacement 
of the disk D is combined with the tension arm 115 for abutting 
on the disk D housed in the tray 250 to regulate displacement 
of the disk D, whereby the disk D can be prevented from coming 
out of the tray 250 in various circumstances. Particularly, 
when the tray D moves up and down, the slide link 114 places 
the regulating arm231 at the regulating position and the tension 
arm 115 at the withdrawing position, thus, while the up-and-down 
movement of the disk D is permitted, the outer edge of the 
disk D abuts on the regulating section 231-A when the disk 
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D is displaced from the tray 250 due to a vibration or the 
like, whereby the disk D is prevented from coming out of the 
tray 250 . On the other hand, when playing or inserting/ejecting 
the disk D, the link arm 113 places the regulating arm 231 
at the withdrawing position and the tension arm 115 at the 
abutting position, thus a disk D, which is positioned below 
the disk D to be played or inserted/ejected, is prevented from 
coming out of the tray 250. 

Since the pick arm 130, loading arm 256, regulating arm 
231, and tension arm 115 can be appropriately driven by the 
pick swing cam plate 138 which is slidingly moved by the drive 
mechanism, the mechanisms around the tray 250 can be made 
extremely simple and a required space can be saved more 
significantly, compared to the case where members for driving 
the respective components are disposed. 

Furthermore, the regulating arm 231 and the tension arm 
115 are linked to each other by the link arm 113 and the slide 
link 114, and can be rotated in accordance with the sliding 
movement of the slide link 114. Therefore, although a large 
number of mechanisms are driven, the mechanisms can be further 
simplified and a required space can be saved. 

Particularly, the pick swing cam plate 138 is a single 
plate, and the swinging cam 138-1, cam 138-2, restricting 
section 138-3, 138-4, and left side face 138-6, which are 
integrally formed on the pick swing cam plate 138, function 
as cams, whereby drive of a large number of members can be 
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controlled. Accordingly, the number of members can be saved 
more, and the transfer pathway for the drive power can be 
simplified, thus failures and the like hardly occur in the 
operation of the disk device. Therefore, a disk device having 
high resistance to vibration can be configured. 

The regulating arm 231 can be displaced by means of the 
slide link 114 and the link arm 113 in accordance with 
displacement of the pick swing cam plate 138 which drives the 
pick arm 130, thus the mechanisms can be made simple and a 
required space can be saved more, compared to the case where 
members for driving the respective components are disposed. 
Particularly, the slide link 114 can place the regulating arm 
231 on the withdrawing position in both right and left ends 
of the slide link 114, thus, in a case where the pick swing 
cam plate 138 is moved in the forward/backward opposite 
direction when playing and inserting/ejecting the disk, the 
regulating arm 231 can be interlocked with the pick and swing 
cam plate 138 and driven. 

Moreover, the regulating arm 231 and the tension arm 
115 can be displaced by means of the slide link 114 and the 
link arm 113 in accordance with displacement of the pick swing 
cam plate 138 which drives the pick arm 130 , thus the mechanisms 
can be made simple and a required space can be saved more, 
compared to the case where members for driving the respective 
components are disposed. Particularly, the slide link 114 can 
place the regulating arm 231 on the withdrawing position and 
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the tension arm 115 on the abutting position in both right 
and left ends of the slide link 114, thus, in a case where 
the pick swing cam plate 138 is moved in the forward/backward 
opposite direction when playing and inserting/ejecting the 
disk, the regulating arm 231 and the tension arm 115 can be 
interlocked with the pick and swing cam plate 138 and driven. 
[E. Other embodiment] 

The present invention is not limited to the embodiment 
described above. For example, the mechanism for moving the 
trays up and down, the drive mechanism for slidingly move the 
pick swing cam plate, and other mechanism are not limited to 
the ones described in the above embodiment. Moreover, each 
member, the number of members, positions for disposing the 
members, intervals between the members, distance between the 
operatingmembers and the like are also arbitrary. For example, 
other embodiment may apply as long as the shape, position and 
the like of the cam provided on the pick swing cam plate play 
the abovementioned functions. 

Furthermore, although the present invention is suitable 
for a disk device handling a CD, DVD, or the like, the present 
invention is not limited to this device, and thus can be applied 
widely to a flat recording medium. In addition, although the 
present invention is suitable for an on-board disk device since 
it has a small number of required spaces and is resistant to 
vibration, the present invention is not limited to this device, 
and thus can be applied to various disk devices of stand-alone 
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